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Two interesting final points may be mentioned. It has
generally been assumed that the Tertiaries rest on the zone of
M icraster cor-anguinum in this area. They certainly do so
to the south-west at Watford and Harefield, and to the north
east at Hertford. At the pit ncar Cobs Ash (E) however, two
Micrasters have been obtained within two feet of the Reading
Beds. They appear to be M. praecursor, indicating a horizon in
the cor-testudinarium zone or, at the highest, in the lowest part
of the cor-anguinum zone. The lithology of the Chalk is also
suggestive of the cor-testudinarium zone. One is tempted to
speculate as to the possibility that a pre-Eocene fold of Charnian
trend existed in approximately the same position as the fold
which affects the Eocene beds.

It is also interesting to note that the Reading Beds become
more sandy as the axis is approached. Upper mottled clays
appear to be absent or very poorly developed on the eastern side
of the district. At the old Hatfield Park kiln the Reading Beds
consisted entirelv of sand, but to the south-west and north-east
mottled clays come on again in force. These facts suggest move
ment during Eocene times; the phenomena are precisely similar
to those described by Prof. Boswell in Suffolk. * .
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At the east end of Hogden Bottom a small chalk pit (No.
194 of G. W. Young's" Chalk Area of N.E. Surrey") was
inspected. It is situated on the flank of the valley and the chalk
has only a thin covering of gravelly soil, from which Pleistocene
fossils have been obtained. It shows several pipes and some
horizontal clayey layers along the bedding planes, evidently
washed in from above, and many of the joint faces are iron
stained. Most of the common fossils of the Micraster cor
anguinwm zone 'have been obtained, but they are not very
plentiful.

The party inspected some new sections in the gravel, not
many yards west of the chalk-pit and on the same side of the
valle v, at 500 feet O.D. Here large flint nodules occur, both
won; and fresh, and also pebbles of all sizes (chiefly flint). The
matrix is a brown or reddish sandy clay, which also contains
some rubbly chalk in detached masses near the surface. The

• Boswell, op. cit. p. 2()2.
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whole is three or four feet thick (except in pipes), and lies on an
uneven chalk surface.

The other gravel sections in Hogden Bottom and the old
pits opposite Dowding Castle were passed by, as they were
in a poor condition. The party passed through Walton-on-the
Hill and took a footpath beyond the Church, reaching Headley
Heath near the cricket ground.

In a sand-pit, 200 yards S. of Heath House, about 600 feet
above O.D., could be seen a very good section in sand 12 feet
thick (with another 3 feet or so below), free from stones and clayey
material, and (except at base) iron-stained in narrow close streaks,
which gave the face the appearance of grained wood. It was
noticeable that the bands followed the slope of the ground above.
The sand is, no doubt, the same as that which is found overlying
the gravel to the N.W. A small section in similar material was
to be seen by the roadside about 100 yards S. of the cricket
ground.

The main group of sand and gravel pits is situated at the
northern edge of the Heath overlooking the valley which runs
from Tot Hill down to the Mole. Other old and disused pits
with falr sections may be seen in a detached part of the Heath
between Tot Hill and Heath House. The first-mentioned occupy
some five acres S. of Hyde Farm, where the Heath is pitted with
old and shallow excavations, mostly grown over, but with several
fair sections. Two or three pits there arc being worked to ob
tain the flints, and it was to these that particular attention
was directed. The level is between 500 feet and 550 feet O.D.,
which is about 50 feet lower than the sand pits mentioned above,
and also lower than the Eocene outliers across the valley to the
north.

The underlying chalk could be seen only on the north side
of the area, in a small section beneath 4 or 5 feet of the
beds to be described. Immediately adjoining this, less than a
dozen feet away, is a deeper pit with no sign of chalk, a fact which
suggests a pinnacle.

The material above the Chalk in this part of the Heath is
varied in character. In most places the beds grade into one
another and are more or less intermingled through unequal sub
sidence. There is often also an abrupt lateral alteration, gravel
check by jowl with sand. As a consequence it is difficult to
separate the various beds and to follow them from section
to section, but it is evident that there are now broadly three
types of deposits-a top sand, a loose gravel with well-rounded
pebbles, and a sandy clay with flints and pebbles, beds which
may be set out in greater detail as follows :-

6. Light-coloured sand, occasionally stained and slightly
hardened with iron.

5. Bright red sandy clay.
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4. Gravel composed of well-worn flints and pebbles of all
sizes, in loose light sand.

3. Dark brown sandy clav with pebbles only.
2. Ditto with ~bbles and subangular flints.
1. True clay-WIth-flints at the base.
The best sections in the lower beds were seen in the recently

opened pit close to the visible Chalk referred to above. It was
a small pit, about 12 feet by 9 feet and 6 feet deep, dug in the
floor of an old excavation from which sand and gravel had been
removed. The side of the pit nearer the Chalk showed a very
dark clay with angular flints and pebbles, while the opposite
face was one mass of well-rounded flints and pebbles, tightly
packed in a "clay matrix almost black with manganese. Many
of the stones have a black coating and where these are absent
the sandy clay is stained and streaked with the mineral.

Another fresh section at the southern end of the pits showed
most of the beds enumerated above, the dark clay taking up
quite half the face-here 9 feet to 10 feet in height-with gravel
and sand above.

The uppermost beds of sand and gravel were well seen in
several sections. In one place, apparently above the gravel,
was a bed of bright red sandy clay, about 10 feet thick, but not
of wide extent.

Of the coarse constituents of the beds flint is the chief, and
at first sight there is very little else. Cheri from the Lower
Greensand is frequent, but far less abundant than on Netley
Heath in a similar deposit, and ironstone from the same formation
is not common. Other ironstone is occasionally found, but
none has as yet yielded fossils. Small quartz pebbles occur,
and some pieces of sarsen. A very important point about
the worn flints is that they are frequently of a large size, a foot
or even more in length, while specimens from six inches to a
foot are very common. These large flint boulders are widely
scattered over this part of the Downs and are abundant in the
so-called clay-with-flints at the far (S.) end of the .Heath.

The sections inspected on Walton Heath showed much the
same beds, without the top sand and with little loose gravel.
The material was, in fact, similar to that seen in the pipes in the
neighbouring chalk-pit. Deeper excavations had been made
in two places, following the flint-bearing clay down what were
evidently pipes--one small and one large. In the latter could
be seen a compact mass, 4 feet or :) feet thick, of well-rolled flint
pebbles with some chert set in a dark brown day, similar to that
on Headley Heath but with little manganese staining. Close
by in the same excavation was a pocket of green-coated f1ivts
both pebbles and angular flints-evidently a purely local deposit.
The flint heaps contained many specimens of these; and pockets
or bands of such flints are not at all uncommon in these beds.
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The whole question of the origin of the deposits, their age,
and correlation with other beds elsewhere, was discussed on the
spot. These debatable deposits at Headley are not unique,
but part of a whole series to be found in the South. of England
and on the neighbouring part of the Continent. They may be
seen on Netley Heath, Ranmore Common, Walton Heath and
as sands at Chipstead, allan the North Downs of Surrey. The
sands have been traced in Kent from Lenham to Folkestone.
At all these places they have been examined mineralogically
by Mr. G. MacDonald Davies. He found them to be alike in
mineral composition, which is characterized by the presence
of monazite, andalusite and other heavy minerals, and unlike
the local Eocene sands. With the above must be included the
beds at Little Heath near Berkhamsted, where the sands showed
on analysis a similar character, and possibly those at Shooter's
Hill, in N.E. Kent.

At Netley Heath and at Lenham the sands are locally in
durated into a ferruginous sandstone, which contains fossils in
the form of casts. These indicate at Lenham a very early Plio
cene or late Miocene age; and it is hoped soon to be able to
determine the species of the fragmentary casts from Netley
Heath. These Surrey patches lie at about the same elevation,
near 550 feet O.D.

As regards the supposed Continental members of the series,
Dr. Dudley Stamp pointed out that the beds on Headley Heath
resemble very closely indeed some Pliocene beds of France
and Belgium, about which he gave the following details :-They
occur in patches on high ground from ncar the coast at Calais
to Brussels, Louvain and Diest. They are underlain by Chalk
in the west, but further north and east by Eocene, Oligocene,
and even Miocene beds, with decrease in elevation. These
Dicstian beds, usually correlated with our Lenham beds, are
fossiliferous at Diest itself, and a few characteristic species
have been recorded from ncar Brussels, hence there is some evi
dence for considering the un fossiliferous patches between Diest
and Lenham to be of the same age. Moreover from their levels
the deposits seem to have been laid down on a pcneplaned sur
face which now slopes N.N.E. from the Chalk ridge of the North
Downs and Artois.

There is a strong probability, therefore, that the deposits
on Headley Heath arc of marine origin and of Lenham age.
Though this conclusion is based on a comparison with the beds
at Netley Heath and at Lenharn, it is supported by the great
size and character of the worn flints, unless these can be shown
to have been derived.

It is not, however, suggested that these beds form a marine
beach actually in place. Underground solution of the Chalk
has gone on to such an extent that the overlying beds have been
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gradually and irregularly let down into wide hollows. It is
also probable that much of the top sand has been denuded away;
less than a quarter of a mile to the south is a much greater thick
ness of sand accompanied by a rise in surface level. Whatever
is the age of the sand and gravel, the same must also be assigned
to the lower clayey beds, for there is no sharp line of junction
between them, and they contain the same assemblage of hard
material, including Lower Greensand chert. It is quite likely
that the loose sandy gravel is but a weathered representative
of the underlying clayey bed, formed by the washing out of the
clay.

After tea the well-known Eocene outlier at Oyster Hill was
visited, where the road-cutting shows undisturbed Reading
Beds in which Ostrea bellouacina can always be found. Lower
down the hill Thanet Sand occurs, but the section is much
overgrown and obscure. On arriving at Clay Lane chalk-pit
(No, 189) it was pointed out that this pit was very little below
the Tertiary beds, and the occurrence in it of Marsupites proved
that the pre-Eocene denudation of the Chalk was not so great
as was formerly supposed. This pit is not now worked and
is much overgrown, but a few minutes search yielded several
plates of M arsupites and other high-zonal Chalk fossils.

The party then walked mostly by footpaths to Leatherhead.
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